Until the landing of the Surveyor 1 space-radiation instrument for surface density meascraft on the moon, it had been inferred from urement to a depth of 15 cm and a penetraearth-based optical, thermal, radio, and radar tion device for measuring the strength of the observations [Kopal, 1962 
including density (approximately 1.5 g/cm').
In April 1967, Surveyor 3 landed on the The most direct measurement from the Sur-moon carrying the surface sampler apparatus, veyor 1 landing of a lunar soil property is the for which I was principal investigator. Because strength of the material. The strength of a of changes in the design of the device, necessoil material derives from four fundamental sitated by the spacecraft schedule, and beparameters' cohesion, angle of internal friction, cause of the faulty telemetry received from the density, and gravity [Scott, 1963] . The part landed spacecraft, a direct measurement of the contributed by cohesion is independent of the lunar surface density was not possible. I-Iowgravitational field, whereas the friction angle, ever, the density can be calculated from the the product of density, and the acceleration due results .of the experiments performed. In addito gravity (unit weight) are interrelated in tion, the porosity (ratio of volume of voids their effect on the strength. I placed certain between the particles to total volume) of the bounds on the cohesion of the lunar surface surface material can be estimated within fairly from the Surveyor I landing information close limits from the nature of the deformations [Christensen ei al., 1967] ; therefore the rest of the soil observed, as discussed below. Again, of the strength had to be accounted for by the density appears to be in the region of the friction-angle and unit-weight combination. 1.5-2.0 g/cm ', and the porosity appears to Angles of internal friction of 300-40 ø were in be in the range of 0. 
